Introduction
Our problem is motivated by the following physical effect (Stimulated Brillouin Scattering): A laser beam of a given frequency is targeted on a material sample. If the laser intensity is small then the beam penetrates without being affected. If the intensity is above a threshold then the sample acts like a mirror and reflects some energy back (Stokes' wave). This is due to stimulated pressure (acoustic) wave in the sample. The frequences of all three waves (i.e. laser and Stokes and pressure) are coupled.
Let us accept that Stimulated Brillouin Scattering can be modelled by the following initial value problem: Find complex-valued functions E , E , p (the slowly varying amplitudes of laser and Stokes and for t ^ 0 ; a and ip are real parameters. At t = 0 , an initial condition (compatible with (1.2)) is prescribed.
1.3 REMARK. The sample occupies the interval 0 4 x 4 t . Laser light 2 of intensity a is focused at the point x = t and propagates in negative direction of the x-axis. Note that functions E = ae ^ , E q = p E 0 are a steady state solution to (1.1), (1.2). This trivial solution corresponds to the situation when no stimulation of pressure waves 2 occurs which is expected if a is less then the threshold. Physical
> c is a po sitive constant) ^ with Our aim is bifurcation analysis of trivial solution to steady state problem (1.1), (1.2) with respect to variations of parameter a . VJe mention dynamical stability of bifurcated solutions, too.
Covariance of the equations governing the steady state
Let us introduce the operator F of the steady state: Homogenising the boundary condition (1.2) by substitution E := E + a , we define L L F = F(U,a) at U = (E Eg, p) and at a e R., as follows:
Then F acts (e.g.) on the real linear space X = {U = (E T ,E ,p) : E Eg, p are complex-valued functions of x , continuously differentiable on 0 4 x ^ I , satisfying boundary condition E (£) = Eg(0) = p(Z) = 0J The range of F(.,a) is in the real linear space Y = {U = (E ,E g ,p) : E , Eg, p are complex-valued, continuous functions of x , 0 <_ x 4 I}. In the usual topology, there is compact imbedding of X into Y .
Let us define suitable linear transformations on
Let {M ,T ,T } denote the group generated by M , T , T (3 e IR. ) . The covariance property of the steady state operator follows from
Proof. This can be done by a straightforward calculation.
As a direct consequence, we obtain 2.2 PROPOSITION. If TE {M ,T n ,T 2 } then rF(U,a) =F(rU,a) for each U e X . [a-a k -(Уî + У^)](yl) =0
Proof. We just quote [4] , Lemma 5.18 (our points 3.3 and 3.4 verify the assumptions).
We conclude that each a. £ K is a point of supercritical bifurca- Legend to Figure 2 : U is projected onto Ker L(a.,) again. S is the position of projected U in . Note that projection of all steady solutions on the first branch at a = 5 would be a circle centred at origin 0 and passing through C . We observe U oscillating around a point on this circle for large t .
